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describe in
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SUPPLEMENTAL DOCUMENT 1. Necropsy scoring sheet.

Non-human Primate Tuberculosis Infection — Gross Scoring System

Animal #:

Date:

Drug dose given at:

General Body Condition: Body Score
Comments:

Accession number: JF

Time of death:

FINAL SCORE

of 5

Peripheral: Not present ~ Normal
Lymph nodes

Right inguinal

Mildly enlarged =~ Markedly enlarged

Left inguinal

Right axillary

Left axillary

Comments:

Lungs/Thorax

General Comments:

Right Upper Lobe:
Granuloma: 1) no visible granulomas
(Score) 2) 1-3 visible granulomas

3) 4-10 visible granulomas

4) 10-20 visible granulomas

5) 20-50 visible granulomas

6) >50 visible granulomas

7) TB pneumonia/Consolidation
8) Miliary pattern

Comments/Description:

0 Granuloma size (largest): _mm
1 (Score)

2 1) none present 0

3 2) <1-2 mm 1

4 3) 3-4 mm 2

5 4) >4 mm 3

6

7

Score
Subtotal




Photo #s:

Right Middle Lobe:

Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2
6) >50 visible granulomas 5 4) >4 mm 3 Score
7) TB pneumonia/Consolidation 6 Subtotal
8) Miliary pattern 7
Comments/Description:
Right Lower Lobe:
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2
6) >50 visible granulomas 5 4) >4 mm 3 Score
7) TB pneumonia/Consolidation 6 Subtotal
8) Miliary pattern 7
Comments/Description:
Accessory Lobe:
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2
6) >50 visible granulomas 5 4) >4 mm 3 Score
7) TB pneumonia/Consolidation 6 Subtotal
8) Miliary pattern 7
Comments/Description:
Page Subtotal: NHP # 2



Photo #s

_ Left Upper Lobe: (or) __ Left Upper/Middle Lobes Cojoined

Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1 Score
5) 20-50 visible granulomas 4 3) 3-4 mm 2 Subtotal
6) >50 visible granulomas 5 4) >4 mm 3
7) TB pneumonia/Consolidation 6
8) Miliary pattern 7
Comments/Description:
Left Middle Lobe:
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2 Score
6) >50 visible granulomas 5 4) >4 mm 3 Subtotal
7) TB pneumonia/Consolidation 6
8) Miliary pattern 7
Comments/Description:
Left Lower Lobe:
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2 Score
6) >50 visible granulomas 5 4) >4 mm 3 Subtotal
7) TB pneumonia/Consolidation 6
8) Miliary pattern 7
Comments/Description:
Page Subtotal: NHP # 3



Photo #s

Additional Miscellaneous Pulmonary Findings: - TB Associated

1) Focal parietal pleural adhesions directly associated Score
with underlying granulomatous disease: subtotal
1) Absent 0

2) Present 1

2) Focal extensive areas of parietal pleural thickening and opacification
directly associated with underlying granulomatous disease:

1) Absent 0
2) Present 1

3) Evidence of cavitation associated with granulomatous disease:

1) Absent 0
2) Present 2

4) Evidence of paracostal abscess associated with granulomatous disease:

1) Absent 0
2) Present 2

5) Evidence of Pott’s disease (vertebral osteomyelitis/abscess):

1) Absent 0
2) Present 2

Additional Miscellaneous Pulmonary Findings:

Page Subtotal: NHP # 4



Photo #s

Thoracic Lymph Nodes

Right Cranial Hilar LN:  Size
Left Cranial Hilar LN: Size

Right Cranial Hilar LN:

Comments/Description:

Left Cranial Hilar LN:

Comments/Description:

Scoring Parameter (based on size)

1) nodes visible but not enlarged ( < 5 mm)

2) nodes visibly enlarged (5-10 mm) — unilateral only
3) nodes visibly enlarged (5-10 mm) - bilaterally

4) nodes visibly enlarge (>1 cm) unilateral or bilateral

Scoring Parameters (based on granuloma presence)

1) no granulomas visible on capsular or cut surface
2) focal or multifocal, circumscribed, non-coalescing
granulomas <2 mm
3) coalescing solid or caseous granulomas occupying
< 50% of node structure (1 or more nodes)
4) coalescing solid or caseous granulomas occupying
> 50% of node with residual nodal architecture recognizable
5) complete granulomatous nodal effacement

Total number of LN with granuloma involvement:
1) No lymph node involvement

2) 1 lymph node involved

3) >1 lymph node involved

Page Subtotal: NHP #

Score

PN -

Score

Score
subtotal



Photo #s

Thoracic Lymph Nodes (Cont’d)

Right Carinal LN: Size
Left Carinal LN: Size

Right Carinal LN:

Comments/Description:

Left Carinal LN:

Comments/Description:

Scoring Parameter (based on size)

1) nodes visible but not enlarged ( < 5 mm)

2) nodes visibly enlarged (5-10 mm) — unilateral only
3) nodes visibly enlarged (5-10 mm) - bilaterally

4) nodes visibly enlarge (>1 cm) unilateral or bilateral

Scoring Parameters (based on granuloma presence)

1) no granulomas visible on capsular or cut surface

2) focal or multifocal, circumscribed, non-coalescing
granulomas <2 mm

3) coalescing solid or caseous granulomas occupying
< 50% of node structure (1 or more nodes)

4) coalescing solid or caseous granulomas occupying
> 50% of node with residual nodal architecture recognizable

Score
5) complete granulomatous nodal effacement

Total number of LN with granuloma involvement:
1) No lymph node involvement

2) 1 lymph node involved

3) >1 lymph node involved

Page Subtotal: NHP #

Score

PN =

Score

[

subtotal



Photo #s Additional Observable Thoracic Lymph nodes with Granulomatous Disease:
(e.g., paratracheal, mainstem bronchus, subclavicular LNs)

Comments/Description:

Scoring Parameter (based on size) Score

1) nodes visible but not enlarged ( < 5 mm) 0
2) nodes visibly enlarged (5-10 mm) — unilateral only 1
3) nodes visibly enlarged (5-10 mm) — bilaterally 2
4) nodes visibly enlarge (>1 cm) unilateral or bilateral 3

Scoring Parameters (based on granuloma presence) Score

1) no granulomas visible on capsular or cut surface 0
2) focal or multifocal, circumscribed, non-coalescing
granulomas <2 mm 1
3) coalescing solid or caseous granulomas occupying
< 50% of node structure (1 or more nodes) 2
4) coalescing solid or caseous granulomas occupying Score
> 50% of node with residual nodal architecture recognizable subtotal
5) complete granulomatous nodal effacement

= W

Total number of LN with granuloma involvement:
1) No lymph node involvement

2)1-3 lymph nodes involved

3) 3-5 lymph nodes involved

3) >5 lymph nodes involved

PN -

Granulomatous Disease Involving by Extension, Diaphragm or Body Wall

Score Score
1) absent 0 Subtotal
2) present 1

Comments/Description:

Abdomen — General Comments

Comments/Description:

Page Subtotal: NHP # 7



Photo #s

Abdomen (Cont’d)

Liver
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2 Score
6) >50 visible granulomas 5 4) >4 mm 3 Subtotal
7) TB pneumonia/Consolidation 6
8) Miliary pattern 7
Comments/Description:
Spleen
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2 Score
6) >50 visible granulomas 5 4) >4 mm 3 Subtotal
7) TB pneumonia/Consolidation 6
8) Miliary pattern 7
Comments/Description:
Remaining Abdominal Viscera
Granuloma: 1) no visible granulomas 0 Granuloma size (largest): _mm
(Score) 2) 1-3 visible granulomas 1 (Score)
3) 4-10 visible granulomas 2 1) none present 0
4) 10-20 visible granulomas 3 2) <1-2 mm 1
5) 20-50 visible granulomas 4 3) 3-4 mm 2
6) >50 visible granulomas 5 4) >4 mm 3
7) TB pneumonia/Consolidation 6
8) Miliary pattern 7
Score
Subtotal
Number of extrapulmonary sites: 1) None 0
(includes paracostal abscess) 2) 1-2 sites 1
3) = 3 sites 2
Comments/Description:
Page Subtotal: NHP # 8
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Supplementary Figure 1. Least squares means esti-
mates of lung inflammation over time. Least squares
means estimates with 95% confidence intervals show
that total FDG lung activity of rhesus increases at a
slightly higher rate than CCM. Based on these means
estimates, three weeks post-infection marks the great-
est differentiation between lung inflammation of CCM
and rhesus.
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Supplementary Figure 2. Comparison of total FDG lung activity of CCM versus rhesus at each time point.
Rhesus have significantly lower lung inflammation at 3 weeks post-infection than CCM (p = .0215), but by 12
and 16 weeks post-infection, rhesus trend higher than CCM (p = .0997, p = .0566 respectively). Each dot rep-
resents a monkey. Unpaired t-tests done (on log10 transformation + 1) at each time point without multiple
comparison adjustments. *p < .05, + p <.10.



Supplementary Figure 3. Coronal view of necrotic and
non-necrotic lymph nodes. Green arrow shows fully
necrotic lymph node. Blue arrow shows partially ne-
crotic lymph node. Pink arrow shows hon-necrotic
lymph node.
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Supplementary Figure 4. Fraction of CFU+ granulomas (or clusters) at time of necropsy. For each
macaque, the percentage of CFU+ granulomas compared to all granulomas harvested was calculated.
Each symbol represents a single macaque.
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Supplementary Figure 5. Bacterial burden in individual
lymph nodes is slightly higher in rhesus than in CCM
{p = .0264, Mann-Whitney test). Only CFU+ lymph
nodes are included here.



SUPPLEMENTARY TABLE 1 List of animals with CFU dose, infection date, necropsy date

Species Monkey ID Dose Infection Necropsy Reference
CCM 9711 20 10/17/11 4/9/12 (26)
9811 20 10/17/11 6/11/12 (26, 27)
9511 12 10/24/11 5/9/12 (26)
9611 12 10/24/11 1/24/12 (26)
20512 6 71213 12/2/13 (27)
20712 6 71213 12/11/13 (27)
21112 12 10/7/13 21714 (27)
16013 14 4/14/14 10/1/14 (27)
16113 14 4/14/14 10/1/14 (27)
16213 14 4/14/14 9/24/14 (27)
9714 10 8/12/14 10/29/14 (34)
9814 6 8/26/14 11/12/14 (34)
616 11 2/18/16 5/16/16
916 11 2/18/16 5/23/16
1516 3 2/25/16 4/21/16
2016 3 2/25/16 6/13/16
2116 3 2/25/16 5/9/16
4116 9 512/16 12/15/16
4216 9 512/16 10/26/16
13616 7 7116 9/28/16
15316 7 7116 9/12/16
13516 5 714/16 10/12/16
13716 5 714/16 10/10/16
15416 5 714/16 10/24/16
4316 5 8/19/16 1/26/17
5816 5 8/19/16 12/1/16
Rhesus 513 18 3/13/13 716/13
613 18 3/13/13 7113
713 18 3/13/13 7/8/13
813 18 3/13/13 7/3M13
7313 16 7/30/13 10/28/13
7613 16 7/30/13 1/8/14
8713 14 8/1/113 11/18/13
6914 8 512714 11/24/14
7114 8 512714 12/8/14
7614 8 512714 9/3/14
8214 10 5/29/14 12/1/14
8514 10 5/29/14 7/122/14
915 8 4/7115 6/24/15
1215 8 4/7115 9/8/15
1415 15 4/16/15 7/23/15
2315 15 4/16/15 9/14/15
16915 7 10/12/15 1/6/16
17015 9 10/12/15 12/18/15
MCM 3615 41 5/18/15 8/19/15
3715 41 5/18/15 9/2/15
12515 3 11/12/15 2/9/16
12615 3 11/12/15 1/26/16
12815 3 11/12/15 3/31/16
12915 3 11/12/15 4/7116




SUPPLEMENTARY TABLE 2 Mixed Effects Model Results

Random Effects Covariance Parameter Estimates

Covariance Parameter Subject Estimate Std Error 95% Lower 95% Upper
Var(Intercept) monkey 0.603 0.140 0.329 0.878
Cov(weeks, Intercept) monkey 0.020 0.016 -0.012 0.051
Var(weeks) monkey 0.012 0.004 0.006 0.019
Residual 0.109 0.016 0.084 0.149
Fixed Effects Parameter Estimates
Term Estimate  Std Error DFDen t Ratio Prob>ltl 95% Lower 95% Upper
Intercept 3.621 0.129 45.100 28.020 <.0001* 3.361 3.882
species[CCM] -0.137 0.129 45.100 -1.06 0.295 -0.397 0.123
time[3] -1.499 0.153 77.200 -9.83 <.0001* -1.803 -1.195
time[4] -0.114 0.118 59.500 -0.97 0.337 -0.351 0.122
time[6] 0.055 0.092 116.200 0.600 0.548 -0.126 0.237
time[8] 0.211 0.069 142.400 3.040 0.0028* 0.074 0.348
time[12] 0.404 0.068 142.300 5.930 <.0001* 0.269 0.538
time[16] 0.469 0.131 69.700 3.570 0.0006* 0.207 0.730
time[3]*species[CCM] 1.002 0.153 77.200 6.570 <.0001* 0.699 1.306
time[4]*species[CCM] -0.073 0.118 59.500 -0.62 0.541 -0.309 0.164
time[6]*species[CCM] -0.032 0.092 116.200 -0.34 0.731 -0.213 0.150
time[8]*species[CCM] -0.034 0.069 142.400 -0.50 0.621 -0.172 0.103
time[12]*species[CCM] -0.210 0.068 142.300 -3.09 0.0024* -0.345 -0.076
time[16]*species|[ CCM] -0.280 0.131 69.700 -2.14 0.0360* -0.542 -0.019
Fixed Effects Tests
Source Nparm DFNum DFDen F Ratio Prob > F
species 1 1.000 45.100 1.122 0.295
time 6 6.000 113.500 25.680 <.0001*
time*species 6 6.000 113.500 11.336 <.0001*
Least Squares Means Estimates
time species Estimate Std Error DF Lower 95% Upper 95%
3 CCM 2.988 0.215 74.793 2.560 3.416
3 Rhesus 1.257 0.281 83.207 0.697 1.816
4 CCM 3.297 0.183 55.072 2.931 3.664
4 Rhesus 3.717 0.220 51.680 3.275 4.159
6 CCM 3.508 0.168 57.107 3.172 3.845
6 Rhesus 3.845 0.213 69.373 3.420 4.271
8 CCM 3.661 0.168 59.592 3.326 3.997
8 Rhesus 4.004 0.195 53.376 3.612 4.396
12 CCM 3.678 0.187 48.161 3.302 4.054
12 Rhesus 4.372 0.234 49.097 3.902 4.842
16 CCM 3.673 0.274 56.055 3.123 4.222
16 Rhesus 4.507 0.319 49.166 3.866 5.148
20 CCM 3.586 0.360 64.134 2.866 4.306
20 Rhesus 4.606 0.428 53.140 3.748 5.464




SUPPLEMENTARY TABLE 3 ANCOVA Results

Parameter Estimates

Term Estimate Std Error t Ratio Prob>ltl

Intercept 6.409 0.377 17.02 <.0001*

days -0.012 0.003 -4.00 0.0003*

Species[CCM] -0.441 0.128 -3.44 0.0014~
Species[CCM]*(days-121.415) 0.000 0.003 0.11 0.911

Least Squares Means Estimates

Species Estimate Std Error DF Lower 95% Upper 95%
CCM 4.5488753 0.16517315 37 4.2142028 4.8835479
Rhesus 5.4317667 0.19628155 37 5.0340625 5.8294709




Supplementary Material Legends
Supplementary Document 1: Revised Gross Pathology scoring system for macaques with M.

tuberculosis infection.

Supplementary Figure 1. Least squares means estimates of lung inflammation over time. Least
squares means estimates with 95% confidence intervals show that total FDG lung activity of
rhesus increases at a slightly higher rate than CCM. Based on these means estimates, three
weeks post-infection marks the greatest differentiation between lung inflammation of CCM and

rhesus.

Supplementary Figure 2. Comparison of total FDG lung activity of CCM versus rhesus at each
time point. Rhesus have significantly lower lung inflammation at 3 weeks post-infection than
CCM (p =.0215), but by 12 and 16 weeks post-infection, rhesus trend higher than CCM (p =
.0997, p = .0566 respectively). Each dot represents a monkey. Unpaired t-tests done (on logio
transformation + 1) at each time point without multiple comparison adjustments. * p <.05, + p

<.10.

Supplementary Figure 3. Coronal view of necrotic and non-necrotic lymph nodes. Green arrow
shows fully necrotic lymph node. Blue arrow shows partially necrotic lymph node. Pink arrow

shows non-necrotic lymph node.



Supplementary Figure 4. Fraction of CFU+ granulomas (or clusters) at time of necropsy. For
each macaque, the percentage of CFU+ granulomas compared to all granulomas harvested was

calculated. Each symbol represents a single macaque.

Supplementary Figure 5. Bacterial burden in individual lymph nodes is slightly higher in rhesus

than in CCM (p =.0264, Mann-Whitney test). Only CFU+ lymph nodes are included here.

Supplementary Table 1. List of animals with infection dose, infection date, and necropsy date.

Supplementary Table 2. Output for mixed effects model comparing lung inflammation over

time by species. Std Error = standard error, DFDen = denominator degrees of freedom, Nparm

= number of parameters, DF = degrees of freedom.

Supplementary Table 3. OQutput for analysis of covariance (ANCOVA) on total CFU.





